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Innovation Beyond
Moore’'s Law

Innovation is the lifeblood of technology And sussfil innovation—that which is botielevant and accessible—
rarely flows in a straight line. It is a bit surgirig, then, that for much of the microprocessottlens far its future has
been as predictable as the X/Y axis of Moore’s Laardon Moore’s prediction that every 18 to 24 nhaerthe
number of transistors on a chip would double playadin an equivalent gain in single-threaded,a&ystevel
performance.

These performance gains came at a price, howewerwhen our industry hit a power wall a few yeags,ave
responded with multicore implementations. If wela careful, this will lead to mindless “mutticore war” where
consumers are falsely led to believe more corealargys better, much as we endured a silly clot&near a decade
ago. Is this really what the world needs from aauistry?

Eighty-two percent ofthe world’s population has teticcess the Internet. In 2005, U.S. data centersumed as
much electricity as the entire state of Mississipplid that same year. And as the differences betwreeiV PC, and
cell phone blur, the integration of these devicestjust their raw performance—is increasingly intpat. These are
the challenges facing our industry. And if we'rérgpto address them successfully, we need to irtedea beyond the
graph of Moore’s Law.

Recently, we have begun to see new paths of inimovat the microprocessor industry beyond the gwtiof Moore’s
Law. Seamless integration between 32-bit and 6g+bitessing madde power of 64-bit computingdramatically
more attainable, and quickly established the magagt x86, 64-bit computing market. The One LaptepGhild
initiative has innovated an entirely new businesslahtobring the Internet to children all over the world.

As energy efficiency continues to be a concernneed to think differently about how to deliver fherformance users
need, We'll soon seea@upling of the CPU and GPUhat will exponentially increase computing effiocdgn And low-
power cores will bring the x86 instruction set id@vices where non-x86 chips are currently used-ieds\ike
HDTVs, hancihelds, and personal video recorders|I\en optimize monolithic silicon systems foregjific usage
scenarios, from data centers to video-enabled moleVices.

These innovations are possible becanspired engineersare challenging themselves to find ways to makenme
powerful processors, but more accessible and nel@mnputing. It is a challenge that will take themunexpected
places.

We'll continue to reap the benefit ekponential transistor densityincreases for at least another decade. But this
alone cannot be our value to customers. It's tinmeirdustry realizes that our future should berdinot by a
technology prediction but instead by how well wer@ds real customer needs. In other words, itris for the
microprocessor industry to join the rest of IT &retome, well, a little less predictable.

revolutionary as was the transition from words badks to movies and video/ digital images.

Eventually, every moment of your entire life wil becorded in high- definition, 360-degree vided andio, and, naturally, your
history will be stored in a randomly accessiiicrochip that was subcutaneously implantedh your neck when you were
born. You've forgotten where you put the car ke}s$t rewind your life until they appear. And beealis) an eternal optimist, |
think unbreakable encryptionwill be developed that will ensure your life remgionly yours—except, of course, if you’re under
18. In that case, your parents will share the key.

NETWORKING

The Grid
Takes Over

By Oliver Rist
Let’s start with throughput. As 10-gigabit- per-sed Ethernet over copper becomes cheaper oveettie n
ten years, it will supplant Gigabit Ethernet astiest popular network medium. Lab curiosities aspnt,



40GbE and 100GbE will become the new standardor high-end networks. TCP/IP will evolve as welith the
world

moving to IPv6 in five years because IPv4 is rugront of address space.

You might think that wireless networking will sugpt wired networks within this time frame, but ydute wrong. That's because
convergence is happening too quickly—using PCsuas for streaming video, voice, and increasinginplex online games.
Wireless networks simply can’t keep up witbod old copperwhen your home network is running more than onthege
applications. And wireless networks can’t managéitr flow as easily as wired can, which is critibar smooth video
streaming.

Increased throughput and improved protocols arblers but they're the least exciting aspect ofvoeking's

JANUARY 2008C MAGAZINE 81




